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The anther wall development as well as microsporogenesis in 
Pavetta gardeniifolia is described. The microspore mother cells 
as well as the individual microspores in the tetrahedral tetrads 
are enveloped in callose walls . Mature pollen grains are 
tricolporate with a punctitegullate sexine and are shed in the 
binucleate stage. 
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Die ontwikkeling van die helmknopwand sowel as 
mikrosporogenese by Pavetta gardeniifolia word bespreek. Die 
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tetrahedriese tetrades word omgewe deur 'n kallose wand. 
Volwasse stuifmeel is trikolporaat met 'n fyn gepunkteerde 
tektum en word in die tweekernstadium vrygestel. 
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Introduction 
A number of authors have reported on the microsporo-
genesis and the male gametophyte morphology of different 
Rubiaceous species. Although our investigations on Pavetta 
gardeniifolia confirm most of these observations, this 
report is a contribution to our knowledge of this large 
family especially to the structure of the exine, which was 
not studied in such detail before. 
Material and Methods 
The material used, the preparation and staining of the 
GMA sections with PAS and toluidine blue has already 
been described (von Teichman & Robbertse, Part 1. 1982). 
A few GMA sections, however, were hydrated in 0,067 M 
phosphate buffer at pH 8,5, subsequently mounted in 
0,05% aniline blue in the same buffer and examined with 
epifluorescence optics on a Reichert UNIV AR microscope. 
The pollen was prepared by the acetolysis method of 
Erdtman as modified by Coetzee (1975). An aqueous 
suspension of pollen grains was dried down onto SEM 
stubs in a dessicator, coated with gold in a Balzers Union 
sputter coater, and observed with a Phillips PSEM 500 at 
12 k V. The preparation of the material used for the TEM 
investigations has already been described (von Teichman 
eta!. Part 2. 1982). 
Observations and Discussion 
The stamens of P. gardeniifolia are epipetalous with 
dithecous and tetrasporangiate anthers which dehisce 
introrsely by longitudinal slits. The wall development 
conforms to the Dicotyledonous type. The outermost wall 
layer originates with the middle layer from the outer 
secondary parietal layer. The endothecium does not 
develop the characteristic fibrous thickenings. These 
observations confirm those made by Fagerlind (1937) on 
Galium, Bouvardia and Houstonia. An endothecium with 
fibrous thickenings does, however, occur in the anther 
wall of several other Rubiaceous species, namely: a) 
Borreria hispida (Farooq 1959); b) Knoxia corymbosa 
(Shivaramiah & Ganapathy 1964); c) Rondeletia amoena 
(Shivaramiah & Dutt 1964); d) Tarenna asiatica (Periasamy 
& Parameswaran 1965); e) Oldenlandia dichotoma 
(Siddiqui & Siddiqui 1968a) and f) Borreria stricta (Siddiqui 
& Siddiqui 1968b ). 
The anther wall layers of P. gardeniifolia (Figure 1), 
comprise the epidermis, the outermost wall layer, one 
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'middle' layer, which is ephemeral , and the innermost wall 
layer or tapetum (Figures 1 & 3). The tapetum, which 
remains uninucleate throughout , is of the secretory type , 
with relatively large cells and characterized by large 
vacuoles (Figures 1 & 2) , densely staining protoplasts , 
prominent nuclei and often radial elongation. A uninucleate 
secretory tapetum has also been reported for the above 
mentioned six Rubiaceous species. Periasamy & Para-
meswaran (1965), however, mention five additional species 
not listed here . If this small sample could be regarded as 
representative, it appears as if this type of tapetum could be 
typical for the Rubiaceae. 
Figure 1 Transverse section of a young anther, showing two of the four 
microsporangia , the wall layers and primary sporogenous cells (arrow). 
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Figure 2 Transverse section of an anther showing the microspore 
mother cells before meiosis, the callose deposits (C) and the tapetum (T). 
The middle layer is degenerating. 
The primary sporogenous cells function directly , after 
considerable enlargement, as microspore mother cells. 
They form a column of two cell layers as seen in the cross 
section in Figure 1. 
In Pavetta gardeniifolia , as in most of the Rubiaceous 
species cited above, cytokinesis leading to tetrad 
formation is simultaneous. The members of a microspore 
tetrad are isolated from one another by callose walls 
which are continuous with the callose mentioned above 
(Figures 3 & 4). The bright fluorescence obtained in the 
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Figure 3 Transverse section of anther showing part of one micro-
sporangium with microspore te trads and ca ll ose deposi ts (C) . Mag .: 
as in 2. 
Figure 4 Transverse section of anther showing anther wa ll layers , 
tapetum and fluorescence of ca llose wa lls of tetrads. 
aniline blue stained sections examined with epifluorescence 
optics, and unstained walls obtained with PAS and toluidine 
blue (Figure 2), confirmed the presence of callose in these 
walls. 
Meiosis leads to tetrahedral tetrads . This is the most 
common type of tetrad in the cited Rubiaceae species , 
although decussate tetrads were occasionally observed 
along with the tetrahedral tetrads. Isobilateral tetrads 
were also observed in Galium asperifolium (Farooq 1960) 
and Tarenna asiatica (Periasamy & Parameswaran 1965) . 
In Oldenlandia dichotoma (Siddiqui & Siddiqui 1968a) 
rhomboidal tetrads were only seen occasionally. 
At the shedding stage the pollen of many Rubiaceous 
species seems to be three-nucleate (Fagerlind 1937; 
Farooq 1959 & 1960; and Siddiqui & Siddiqui 1968a) . In 
Pavetta gardeniifolia , as in Knoxia corymbosa (Shivaramiah 
& Ganapathy 1961); Rondeletia amoena (Shivaramiah & 
Dutt 1964) the mature pollen grains are two-celled. As 
stated by Esau (1965), 'the number of nuclei in the mature 
pollen grains is of taxonomic significance', but too little 
information is available to draw any conclusions at this 
stage . 
The morphology of the pollen grains of the Rubiaceae 
shows great diversity. In Knoxia corymbosa and Rondeletia 
amoena the pollen is described as tri-porate with a smooth 
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exine. The pollen grains of Oldenlandia dichotoma usually 
have four equatorial furrows and a thick, smooth exine. 
In Borreria stricta (Siddiqui & Siddiqui 1968b) the 
number of equatorial furrows varies from 9 to 12. Mature 
pollen grains of Pavetta gardeniifolia are tricolporate 
(Figures 5,6 & 7). The sexine is punctitegullate with the 
nexine I thicker than nexine II. The intine is well-defined 
and contains electron-dense granules (Figure 6). 
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Figure 5 Section showing part of a microsporangium with tricolporate 
pollen grains and degenerating tapetum cells. 
Figure 6 TEMicrograph of mature pollen grain showing tectum (t) 
and baculum (b) ofsexine , nexine 1(1) and nexine 11(2). Mag.: 5 900 x. 
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Figure 7 SEMicrograph of punctitegullate pollen grain showing clearly 
the one colpium and pore, as well as the foraminae. Mag.: 3 200 x. 
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